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(54) A WASHING MACHINE COMPRISING A WATER SOFTENING UNIT

(67)  The present invention relates to a washing ma-
chine (1) comprising a body (2); a washing chamber (3)
which is disposed in the body (2) and wherein the wash-
ing process is performed; a water softening unit (4) which
is suitable for receiving a water softening member which
reduces the hardness of the water to be used in the wash-

ing process; a salt box (5) which is suitable for receiving
the salt used for regenerating the water softening mem-
ber; and a salt filling line (6) with one end opening into
the salt box (5) and which enables the user to fill salt into
the salt box (5).
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Description

[0001] The presentinvention relates to a washing ma-
chine which comprises a water softening unit.

[0002] Inwashing machines, water softening units are
used for decreasing the hardness of the washing water
and for providing an effective washing. The water soften-
ing unit comprises a water softening member which en-
ables the hardness of the water to be removed. The hard-
ness of the mains water passed through the water sof-
tening unit is reduced, which is then transferred to the
tub to be used in the washing process. The ion retaining
feature of the water softening member in the water sof-
tening unit decreases over time. The regeneration of the
water softening member is performed by means of brine.
Generally, in washing machines with a water softening
unit, there is a salt box which is connected to the water
softening unit by means of a regeneration line and which
contains the salt used to regenerate the water softening
member in the water softening unit by being soaked in
brine. In the state of the art washing machines, it cannot
be determined instantaneously whether salt is filled into
the salt box. Therefore, while the user is filling salt into
the salt box, the brine in the salt box overflows from the
saltbox and causes rustand corrosion on the sheet metal
of the washing machine.

[0003] In the state of the art Patent Application Docu-
mentNo. W02018103962 (A1), awashing machine com-
prising a water softening unit is disclosed.

[0004] The aim of the present invention is the realiza-
tion of a washing machine wherein adding salt into the
salt box can be effectively detected.

[0005] The washing machine of the present invention
comprises a body; a washing chamber which is disposed
in the body and wherein the washing process is per-
formed; a water softening unit which is suitable for re-
ceiving a water softening member which reduces the
hardness of the water to be used in the washing process;
a salt box which is suitable for receiving the salt used for
regenerating the water softening member; and a salt fill-
ing line with one end opening into the salt box and which
enables the user to fill salt into the salt box. The water
softening member can be a resin. The resin enables the
magnesium and calcium ions in the water to be retained,
thus reducing the hardness of the water. The ions in the
water are collected on the resin. Upon reaching the total
ion holding capacity thereof, the resin can be renewed
so as to perform the water softening function again with
the regeneration process performed. The brine is deliv-
ered into the water softening unit for the regeneration
process. The regeneration of the resin is achieved by
replacing the sodium ions in the brine solution with the
calcium and magnesium ions remaining on the resin. The
washing machine of the present invention further com-
prises a sensor which is positioned in the vicinity of the
salt filling line, and a control unit which decides whether
saltis added to the saltbox according to the data received
from the sensor. The control unit can determine whether
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the user has filled salt into the salt box before the washing
process according to the data received from the sensor.
The sensor may be positioned in the salt filling line. The
sensor may be disposed on the side walls forming the
saltfilling line. The sensor may be positioned on the body
wall whereon the end of the salt filling line which can be
accessible by the user is arranged.

[0006] In an embodiment of the present invention, the
sensor is disposed in the salt filling line. Said sensor may
be a sensor which can detect the penetration of any ob-
ject into the salt filling line. In a preferred embodiment of
the present invention, a magnetic sensor is provided in
the salt filling line. When a salt filling container suitable
for placing salt is penetrated into the salt filling line, there
is a magnetic member which is disposed at the part of
the salt filling container penetrated into the saltfilling line.
As aresult of the detection of said magnetic member by
the magnetic sensor, the control unit can determine that
salt is filled into the salt box.

[0007] In an embodiment of the present invention, the
washing machine comprises a discharge line which is
connected to the salt box and which enables the water
in the salt box to be transferred to a discharge outlet
opening to the outside environment. The control unit dis-
charges the water in the salt box to the outside environ-
ment by controlling the valve on the discharge line. In a
preferred embodiment of the presentinvention, the valve
is a solenoid valve. When by means of the data received
from the sensor, the control unit determines that salt has
been added into the salt box, the control unit opens the
valve and discharges the water in the salt box. Thus, the
brine is prevented from overflowing from the salt box and
flowing into the body. Consequently, rust and corrosion
formation in the body is prevented.

[0008] In an embodiment of the present invention, the
control unit stops the operation of the washing machine
upon detecting that salt has been added into the salt box.
By stopping the operation of the washing machine, the
vibrations which occur during the operation of the wash-
ing machine are stopped. Thus, the brine in the salt box
is prevented from overflowing from and spilling out of the
salt box as a result of shaking. Consequently, damage
to the components in the body is prevented. Moreover,
by stopping the operation of the washing machine, the
water intake into the washing chamber is stopped. Thus,
the brine is prevented from being transferred to the wash-
ing chamber as a result of overflow in the salt box.
[0009] In an embodiment of the present invention, the
washing machine comprises a salt filling line which opens
into an inlet opening on the body and which extends be-
tween the inlet opening and the salt box so as to enable
the salt to be filled into the salt box. By means of the salt
filling line, the user is enabled to put salt into the salt box.
In case the salt box is fixed in a compartment in the body
which cannot be accessed by the user, it is not possible
for the user to access the salt box from the outside. Thus,
a salt filling line extending between the salt box and the
body is formed such that the user is enabled to add salt
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into the salt box.

[0010] In an embodiment of the present invention, the
washing machine comprises a lid which covers the inlet
opening. Thus, the salt box is leak-proofingly closed.
Consequently, unwanted substances such as water, dirt
and dustare prevented from entering the saltbox through
the salt filling line.

[0011] In an embodiment of the present invention, the
sensor comprises a switch which is positioned in the vi-
cinity of the salt filling line so as to contact the lid when
the lid is in the closed position. In a preferred version of
the present invention, the switch is disposed on the salt
filingline. When thelid is in the closed position, the switch
is pressed and the switch shifts to the closed position.
When the switch is in the closed position, the control unit
determines that no salt has been added into the salt box.
When the lid is brought to the open position, the lid and
the switch do not contact each other and the switch shifts
to the open position. When the switch shifts to the open
position, the control unit determines that salt has been
added into the salt box.

[0012] In an embodiment of the present invention, the
inlet opening is arranged on the front wall. The front wall
is the surface of the body whereon an access opening
which allows access into the washing chamber is ar-
ranged. Thus, the user’s access to the inlet opening is
facilitated.

[0013] The washing machine realized in order to attain
the aim of the present invention is illustrated in the at-
tached figures, where:

Figure 1 - is the sideways perspective view of the
body of the washing machine related to an embod-
iment of the present invention.

Figure 2 - is the front perspective view of the body
of the washing machine related to an embodiment
of the present invention.

Figure 3 - is the perspective view of the water sof-
tening unit, the salt box and the salt filling line of the
washing machine related to an embodiment of the
present invention.

Figure 4 - is the schematic view of the washing ma-
chine related to an embodiment of the present in-
vention when the lid is in the open position.

Figure 5 - is the schematic view of the washing ma-
chine related to an embodiment of the present in-
vention when the lid is in the closed position.

Figure 6 - is the schematic view of the washing ma-
chine related to an embodiment of the present in-
vention.

[0014] The elements illustrated in the figures are num-
bered as follows:
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1. Washing machine

2. Body
21. Front wall

3. Washing chamber
4. Water softening unit
5. Salt container

6. Salt filling line
61. Inlet opening

7. Sensor
71. Switch

8. Control unit

9. Discharge outlet

10. Discharge line

11. Valve

12. Lid

13. Detergent dispenser
A. Access opening

[0015] The washing machine (1) comprises a body (2);
a washing chamber (3) which is disposed in the body (2)
and wherein the washing process is performed; a water
softening unit (4) which is suitable for receiving a water
softening member which reduces the hardness of the
water to be used in the washing process; a salt box (5)
which is suitable for receiving the salt used for regener-
ating the water softening member; and a salt filling line
(6) with one end opening into the salt box (5) and which
enables the user tofill saltinto the salt box (5). The wash-
ing water delivered to the washing chamber (3) is passed
through the water softening unit (4) and transferred to
the detergent dispenser (13). The washing water is then
transferred from the detergent dispenser (13) to the
washing chamber (3). Thus, the hardness level of the
washing water to be sent into the washing chamber (3)
is reduced. Consequently, the stain removal perform-
ance of the washing water is increased. Moreover, an
energy-saving washing machine (1) is realized since the
same stain removal performance can be achieved with
less water and detergent usage. The ability of the water
softening member disposed in the water softening unit
(4) to reduce the hardness of the water passed thereover
decreases over time. In this case, the water softening
member is regenerated. In order to ensure the regener-
ation of the water softening member, a brine solution is
obtained by sending water into the salt box (5). Said brine
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solution is then transferred into the water softening unit
(4) through a regeneration line. The brine solution pro-
vides that the ions on the water softening member pass
into the brine, allowing the water softening member to
gain the ability to reduce the water hardness again. As
a result of this process, the amount of salt in the salt box
(5) decreases. The user can add salt into the salt box (5)
through the saltfilling line (6) opening into the salt box (5).
[0016] The washing machine (1) of the presentinven-
tion further comprises a sensor (7) which is positioned in
the vicinity of the salt filling line (6), and a control unit (8)
which decides whether salt is added to the salt box (5)
according to the data received from the sensor (7). The
control unit (8) can instantly determine that salt has been
added into the salt box (5). Moreover, before the first
washing cycle to be performed, the control unit (8) can
instantly determine that salt has been added into the salt
box (5). The sensor (7) can be positioned on the salt
filling line (6). The sensor (7) can be disposed on the side
walls surrounding the salt filling line (6). By means of the
sensor (7), salt entry into the salt filling line (6) can be
detected. According to the data received from the sensor
(7), the control unit (8) can determine that salt has been
filled into the saltbox (8) instantly or before the next wash-
ing cycle through the salt filling line (6).

[0017] In an embodiment of the present invention, the
washing machine (1) comprises the sensor (7) which is
disposed in the salt filling line (6). Said sensor (7) can be
a photoreceptor, an optical detection device or a sensor
(7) containing a laser. When the salt enters the salt filling
line (6), said salt can be detected by the sensor (7). Sim-
ilarly, if a part of a container containing salt enters the
salt filling line (6), said container can be detected by the
sensor (7). When the sensor (7) detects an object enter-
ing the salt filling line (6), the control unit (8) determines
that salt has been added into the salt box (5).

[0018] In an embodiment of the present invention, the
washing machine (1) comprises a discharge line (10)
which extends between the salt box (5) and a discharge
outlet (9) opening to the outside environment; a valve
(11) which is disposed on the discharge line (10); and
the control unit (8) which enables the water in the salt
box (5) to be discharged by opening the valve (11) when
itis determined that salt has been added into the salt box
(5). The discharge line (10) enables the water in the salt
box (5) to be delivered to the discharge outlet (9) such
that the waterin the salt box (5) is discharged. The control
unit (8) enables the water in the salt box (5) to be dis-
charged by controlling the valve (11) disposed on the
discharge line (10). The valve (11) disposed on the dis-
charge line (10) has an open position wherein the valve
(11) enables the water in the salt box (5) to be transferred
to the discharge outlet (9) and a closed position wherein
the valve (11) prevents the water in the salt box (5) from
being delivered to the discharge outlet (9). Upon detect-
ing that salt has been added into the salt box (5) by the
user, the control unit (8) shifts the valve (11) to the open
position so as to enable the water to be discharged from
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the salt box (5). Upon determining that salt has been
added into the salt box (5) between the first washing cycle
and the second washing cycle, which are two consecu-
tive washing cycles, the control unit (8) enables the water
in the salt box (5) to be discharged before starting the
second washing cycle. Thus, the water in the salt box (5)
is prevented from overflowing as a result of filling the salt
box (5). Thus, damage to the components in the washing
machine (1) is prevented. Moreover, the brine is prevent-
ed from overflowing through the salt filling line (6) and
from flowing out of the body (2).

[0019] In an embodiment of the present invention, the
washing machine (1) comprises the control unit (8) which
stops the operation of the washing machine (1) when it
is detected that salt has been added into the salt box (5).
While the washing machine (1) is in operation, vibrations
may occur in the body (2) when a drum disposed in the
body (2) is rotated at high speeds by a motor. When the
control unit (8) determines that salt has been added into
the salt box (5), the operation of the washing machine
(1) is stopped in order to prevent the overflow of the brine
in the salt box (5) as a result of said vibrations. When the
operation of the washing machine (1) is stopped, the elec-
tric motor and therefore the rotation of the drum are
stopped so as to prevent vibrations.

[0020] In an embodiment of the present invention, the
washing machine (1) comprises a saltfilling line (6) which
opensinto aninletopening (61) on the body (2) and which
extends between the inlet opening (61) and the salt box
(5) so as to enable the salt to be filled into the salt box
(5). By means of the salt filling line (6), the user can put
salt into the salt box (5). Thus, when the amount of salt
in the salt box (5) decreases, the user is enabled to fill
the salt box (5) with salt through the inlet opening (61)
provided on the body (2).

[0021] In an embodiment of the present invention, the
washing machine (1) comprises a lid (12) which has a
closed position wherein the lid (12) closes the inlet open-
ing (61) and an open position wherein the lid (12) opens
the inlet opening (61) so as to provide access to the salt
filling line (6). When the lid (12) is in the closed position,
the salt filling line (6) is closed so as to prevent air entry.
Thus, the salt in the salt box (5) is prevented from be-
coming stale. When the lid (12) is brought to the open
position, the user can add saltinto the salt box (5) through
the saltfilling line (6). The lid (12) can be moved between
the closed position and the open position.

[0022] In an embodiment of the present invention, the
washing machine (1) comprises the sensor (7) compris-
ing a switch (71) which is positioned in the vicinity of the
salt filling line (6) so as to contact the lid (12) when the
lid (12) is in the closed position. The switch (71) contacts
the lid (12) when the lid (12) is in the closed position.
When the lid (12) is brought to the open position, the
contact between the switch (71) and the lid (12) is cut
off. The control unit (8) determines that the lid (12) is in
the closed position when the switch (71) and the lid (12)
contact each other. When there is no contact between
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the lid (12) and the switch (71), the control unit (8) deter-
mines that the lid (12) is in the open position. Thus, it can
be easily determined whether the lid (12) is in the open
or closed position. Upon determining that the lid (12) is
in the open position, the control unit (8) determines that
salt has been added into the salt box (5). Upon determin-
ing that the lid (12) is in the open position at least once
between the first washing cycle and the second washing
cycle, which are two consecutive washing cycles, the
control unit (8) determines that salt is added into the salt
box (5) before the second washing cycle.

[0023] In an embodiment of the present invention, the
washing machine (1) comprises the inlet opening (61)
which is provided on a front wall (21) on the body (2)
whereon an access opening (A) providing access to the
washing chamber (3) is arranged. The front wall (21)
forms the surface of the body (2) which is easiest to ac-
cess by the user. Thus, it becomes easier for the user to
add salt into the salt box (5).

[0024] By means of the present invention, a washing
machine (1) is realized, wherein the process of adding
salt into the salt box (5) is effectively determined by the
data received from a sensor (7) positioned in the vicinity
of the salt filling line (6).

Claims

1. A washing machine (1) comprising a body (2); a
washing chamber (3) which is disposed in the body
(2) and wherein the washing process is performed;
a water softening unit (4) which is suitable for receiv-
ing a water softening member which reduces the
hardness of the water to be used in the washing proc-
ess; a salt box (5) which is suitable for receiving the
salt used for regenerating the water softening mem-
ber; and a salt filling line (6) with one end opening
into the salt box (5) and which enables the user to
fill salt into the salt box (5),

- characterized by a sensor (7) which is posi-
tioned in the vicinity of the salt filling line (6), and
a control unit (8) which decides whether salt is
added to the salt box (5) according to the data
received from the sensor (7).

2. Awashing machine (1) asin Claim 1, characterized
by the sensor (7) which is disposed in the salt filling
line (6).

3. A washing machine (1) as in Claim 1 or 2, charac-
terized by a discharge line (10) which extends be-
tween the salt box (5) and a discharge outlet (9)
opening to the outside environment; a valve (11)
which is disposed on the discharge line (10); and the
control unit (8) which enables the water in the salt
box (5) to be discharged by opening the valve (11)
when it is determined that salt has been added into
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the salt box (5).

A washing machine (1) as in any one of the above
claims, characterized by the control unit (8) which
stops the operation of the washing machine (1) when
it is detected that salt has been added into the salt
box (5).

A washing machine (1) as in any one of the above
claims, characterized by the saltfillingline (6) which
opens into an inlet opening (61) on the body (2) and
which extends between the inlet opening (61) and
the salt box (5) so as to enable the salt to be filled
into the salt box (5).

A washing machine (1) as in Claim 5, characterized
by a lid (12) which has a closed position wherein the
lid (12) closes the inlet opening (61) and an open
position wherein the lid (12) opens the inlet opening
(61) so as to provide access to the saltfilling line (6).

A washing machine (1) as in Claim 6, characterized
by the sensor (7) comprising a switch (71) which is
positioned in the vicinity of the salt filling line (6) so
as to contact the lid (12) when the lid (12) is in the
closed position.

A washing machine (1) as in any one of Claims 5 to
7, characterized by the inlet opening (61) which is
provided on a front wall (21) on the body (2) whereon
an access opening (A) providing access to the wash-
ing chamber (3) is arranged.
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